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Back pockit of guide 
The Enemy Caumator 

A set of easy-to-use 

tables that will tielp you 

determine operating and 

equipment costs of 

different systems. 




Cette publication est egalement disponible en ifangais. 



How This Guide Can Help You 



Are your energy bills too high? Is your home 
not as comfortable as you want it to be? Do 
you have teenagers at home giving your hot 
water bill a beating? Whatever your situation, 
this guide will help you to find a solution that's 
right for you. 



Are ¥m Bmiiiiitg a Mew Heme? 



This guide is primarily aimed at homeowners who are 
thinking of upgrading or replacing their home's existing 
heating or oooling systems. It also contains useful informa 
tion for people who are having a home buEt for them. 
While buDders generally offer a standard heating or 
heating/cooling package, upgrades to more efficient 
equipment might be available. Familiarity with the 
different systems and fuel options (pages 14 to 21), 
their comparative prices and operating costs (Energy 
Calculator in the back pocket of this guide) will help you 
to review upgrade options with your builder. Remember to 
also ask about other energy efficiency upgrades, which can 
range from extra insulation to a complete R-2000 package. 
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Fm Homeowners This BtiUe: 

/ explores how differeiit heating systems prodiice heat and 
distribute it throiighout a home; 

/ investigates central air conditioning and suggests options 
to cool your home; 

/ explores the efficiencies of different units; 

/ helps you make a fuel choice; 

/ looks at options for providing hot water; 

/ compares the purchasing and energy costs of different 
pieces of equipment; 

/ explains how to go about replacing a system; 

/ helps you select a contractor; 

/ tells you how to get more information. 

Boiims and Sense 

After you are familiar with all your equipment and fuel options, 
and have compared their advantages and disadvantages in the 
Comparison Shopping section, you'll want to sharpen your 
pencil and take the Energy Calculator out of the back pocket. 
The tables show at a glance how the operating cost of your 
current heating and cooling system compares with those of the 
latest technologies. They also compare equipment installation 
costs so that you can decide which option is best for you. 



A Wise Choice 

The options presented in this guide will help you to select heating 
and cooling systems that meet the needs of both your lifestyle and 
your cheque book. But the advantages of investing in energy- 
efficient systems aren't only felt within your family budget — 
they are realized in the cleaner environment that goes hand in 
hand with more efficient systems and the wise use of energy. 

For more infomiation on honie energy conservation and 
efficiency turn to page 38. 




Putting an energy-efficient heating system int© 
a drafty, poorly insulated house will reduce 
your energy bills. But you'll notice a more 
dramatic saving if you also make your entire 
hous© more energy-efficient. How? Here are 
some ideas . . . 



Increase insulation levels where 
appropriate to prevent heat loss in winter 
and heat gain in sumn}er. 




Weatherstrip and caulk to 
seal air leaks. 



Open drapes on south-facing 

windows on sunny winter days 
so that ffie sun's energy can 
help heat your home, and dose 
them in summer. 



Choose energy-efficient 
products when replacing 
windows and doors. 



By making your house and your lifestyle more energy- 
efficient, your heating and cooling systeois will work less, 
which translates into more savings for you. 
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Whf Energy Efficiency Matters 

It's good for your budget and your comfort. . . 

Each year you speiid hundreds of dollars to heat and cool 
your home and to heat your hot water. By mstalling energy- 
efficient equipment — which gives you the same comfort for 
less energy — you can lower these costs. Furthermore, the 
lower you can make your energy costs now, the better off 
you will be when energy prices go up. 

The Energy Calculator in this guide is updated at least 
annually to reflect current fuel prices. For energy cost forecast 
information, see the future fuel cost listing on page 40. 

H§w Your Enerm Oollar is Speat * 



Appliances 
& lighting 
20% 



Space heating 
& cooling 



Water tiBaVng 
20% 




*Sased on an average of the three main fuels 



It's good for the environment . . . 

Whenever combustion fuels are burned in your home, or in 
generating stations to produce electricity, carbon dioxide, 
nitrogen oxides and other emissions are released. By chang- 
ing to more efficient equipment, your home will consume 
less energy and make less of an impact on the environment. 



imrQf Effmemy Aei 

Ontario's Energy Efficiency Act establishes minimum 
efficiency levels for a wide range of energy-using products. 
Look for an energy performance label similar to the one 
below on all these products: 



I VERIFIED 

I FOR ENERGY 
^ PERFORMANCE 






RENDEMENT 

ENERGETIQUE 

VERIFIE 



A 200180 



• electric, gas and oil water heatet 

• gas and propane furnaces 

• oil furnaces and boilers 

• ground source and air source heat pumps 

• room and central air conditioners 

For more information about the Energy Efficiency Act, 
contact the Ministry of Environment and Energy at 
1-800-ENERGYl. 
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Are You Serious About Cutting Your 
Heating and Cooiing Costs? 

If so, foMow these three steps: 

Step 1 Improve the insulation and air sealing in your 

home. (See page 38 for where to get information,) 

Step 2 Use this guide to help you decide what kinds of 
changes to your heating and cooling systems will 
be right for you. Remember to review your hot 
water options at the same time so that your overall system 
will be as cost-effective as possible. 





StBp 3 Consult with a registered heating/cooling contractor and your 
fuel supplier before making a final decision. (See page 32.) 



Heating Systems 



A heating system often has four main features: 



The controtB, such as a thermostat, 
regulate the system. (See "setback 

thermostat, " page 45.) 




The distribution system 
moves heat from the heating 
unit throughout your house. 



The fuel provMes er\ergy 
to produce heal 
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Heaiing Units 

There are four common types of heating units: 

^ A fyrnace provides heat through a forced air distribution 
system. 

«■ A boiler provides heat through a hydronic distribution 
system. (Hydronic systems are also referred to as ho! water 
systems.) 

• A space heater supplies heat directly to the room where it is 
located, 

• A heat pump extracts heat from the air, ground or water 
outside the house and usually delivers it through a forced air 
distribution system. 

UostfleatiMg SfstBOis MmilAif fur Combmtion 




Furnaces, boilers and space 
heaters that bum fuels 
need a supply of air to 
be able to bum properly, 
and a vent to the 
outdoors so that 
combustion gases can 
escape from the house. 
Electric heaters do not 
need to be vented. 



CombmtimMiFln 

In the past, there was usually plenty of air leaking into a 
house to keep the furnace, boiler or stove burning well. 

Modern homes, however, are better sealed and use controlled 
ventilation — rather than uncontrolled leakage — to provide 
greater comfort and energy efficiency. Vents that supply air 
for heating units should never be blocked. 

Stale air out 




Fresh air in 



Combustion gases out 



Combustion air in 



Combustim Gases Onf 

Venting was normally done through a chimney. Today, 
however, most equipment using natural gas, oil and propane 
can be vented by pipe directly through the wail, which 
greatly simplifies installation. Remember that combustion 

gases cannot escape from your home unless you provide air 
to replace them. That's why venting problems can often be 

traced to air supply problems. 
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Air pollution can sometimes be worse inside your home 
than it is outside. As you increase the air-tightness of your 
home, you must also keep air quality in mind. What to do? 



ISM* 



Bsmgalze smmm ofpottuUon in your home 

Air-borne pollutants are either biological (mould, dust mites, 
pollen, animal dander) or chemical (gases or chemical particles 
released by furnishings, carpets, construction materials, 
unvented appliances, renovation activities including dust from 
lead paint, poorly maintained heating systems, humidifiers 
and dehumidifiers). 

Yom lioa§a§ system 

All heating systems that burn fuels give off combustion 
gases. Occasionally, a portion of these gases might "spill" into 
the home instead of exhausting to the outdoors. If you suspect 
a problem, ask your fuel or equipment supplier to check for 
combustion spillage and make any recommendations 
necessary, e.g. installing a combustion air supply or 
upgrading or replacing equipment. 

Is your home well wotiMeif 

If you are planning to make your home more air tight, be sure 
to check into the need for improved ventilation. A mechanical 
ventilation system is a must for any well-sealed home. A heat 
recovery ventilator goes a step further and provides more 
energy-efficient ventilation by reducing heat loss as outdoor 
air replaces indoor air. See the home air quality listing on 
page 41 for where to get information on ventilation. 
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There are three types of distribution systems. 
A forced air system circulates warmed or cooled 
air around the house through a network of ducts; 
a hydronic system distributes heat through hot 
water pipes and radiators; and space heaters, 
though not technically a distribution system, provide 
direct heat to the room In which they are located. 

The majority of new homes and most existing homes 
have forced air distribution. Registers in each room can be 
adjusted to control the air flow. Return registers draw air 
from the rooms through separate ducts back to the fiirnace to 
complete the cycle of flow through the house, 



F0Fmil Mm Heattng System 

Setback thermostat 

3 i 

Return air dud -" "" * 



Return air register 



Vent for 
combustion gases 




'UpptyMir register 



Warmed/cooled 
air supply duct 



Air for combustion 



Furnace 
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Hfdfmic 

A hydronic system distributes hot water from a boiler to 
radiators, convectors or under-floor tieating systems in each 
room. In older homes, large cast-iron radiators are common. 
Modem systems feature smaller boilers, narrow piping and 
compact radiators that can be regulated to provide tempera- 
ture control in each room. Hot water piping can be built into 
the floors of new homes. 

H0rmic Heating S^em 



Cast-iron radiator 



Baseboard radiator 



Chimney 



Supply pipe 



Expansion tank 




Cold water fill 



Return line 



Boiler 



Relief valve 



Spm& Heatem 

These have no central heating unit or distribution system. 
Instead, individual space heaters — a wood stove, oil, natural 
gas or propane space heater and electric baseboard or radiant 
heaters ^ supply heat directly to the room. For safety, all space 
heaters except electric ones need to be vented to the outside. 
An appropriately sized space heater can supply heat to all parts 
of a home if the design of the home allows for natural distribu- 
tion of heat from the heater location. 
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^uipment Options 



Hatmai Gas 

Furnaces io forced air heating systems, boilers in hydronic 
systems, fireplaces and space heaters can be fuelled by 
natural gas. It is delivered to your house through an under- 
ground pipeline. 



Pmpam 

Most equipment fuelled by propane is similar to that fuelled 
by natural gas. In many cases, the only differenoes are one or 
two small components that can often be changed by a 
registered contractor to convert a unit from one fuel to the 
other. Propane is delivered by truck and stored in a tank on 
your property. 



Bas E^uipm&nt 

Because of their similarities, natunil gas and propane heating 
equipment are discussed together. The term ''gas" refers to 
both natural gas and propane. The cost of the ivvo lucls 
differs, so remember lo check the linergy C'alculator for cost 
comparisons. There are three main types of gas furnaces: 
conventional (with a seasonal effi- 
ciency range of 55 to 68 per cent), p^r an explanation 
m id-efficiency (78 to 82 per cent) and ^f efficiency ratings for 
high-efficienc)- (90 to 98 per cent). furnaces, boilers, heat 
Gas boilers have similar ranges of p^^^g ^y, conditioners 
seasonal efficiency. ^^^ ^o? water heaters 

see the Efficiency 
Ratings section. 
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Conventional gas furnaces and boilers 

These older furnaces and boilers reqoire a continuous Imef 
in a masonry chimney or a metal "B" vent chimney because 
their combustion gases — inclyding water vapour and 
carbon dioxide — are hot. About 35 per cent of the heat 
fronn the liiel goes up the chimney. 

Mid'efficiency gas furnaces and boilers 

These models remove enough heat from combustion gases 
to allow them to be vented through a wall. Some models are 
designed to vent through a chimney. The improved effi- 
ciency of these models means that less heat escapes when 
the gases are exhausted. 

High-efficiency (condensing) gm furnaces and boilers 

These models extract so much heat from combustion gases 
that they can be safely vented through a narrow plastic pipe 
that runs through the wall. 



Plastic pipe exhausts gases 

through side wait 



Primary heM 
exchanger 

Secondary heat exchanger 

(stainless steel) 



Fitter 



Condensation 
piped to ioor 
dfstin 



Combustion 
air intake 




Furnace fan 
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k Word About . . . Conversions 




As indicated, the natural gas and propane 
equipment is often identical except for a few 
components. However, conversion of such equip- 
ment may only be performed by fitters licensed to 
work on the equipment involved, and such conver 
sions are only permitted on equipment for which 
the manufacturer supplies a conversion 
kit certified by the Canadian Gas 
Association. At time of printing, there 
were indications that the requirement for 
a certified conversion kit might be 
relaxed for some equipment and the 
acceptability of conversions, while still 
requiring a licensed fitter, would be at the 
discretion of the fuel supplier. 




If conversion capability is important to 
you, confirm the possibility of legal 
conversion of the equipment involved 
before you buy. 



M WoHB Mmmr . , . EFmiemr 



Under an Energy Efficiency 
Act regulation, gas furnaces 
manufactured after January 1 , 
1992, and sold in Ontario 
must have an annual fuel 
utilization efficiency rating of 
at least 78 per cent. Conven- 
tional gas furnaces, therefore, 
are no longer manufactured 
for sale in Ontario, although 
many are still in use. 



Gas- fuB tied Fireplaces 



Gas fireplaces cao be 
used to provide space 
heating. Because there 
can be significant 
differences in the 
amount of useful heat 
provided from model 
to model, consider 
efficiency as well as 
appearance if you are 
buying one of these 
units^ 
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Oil furnaces and boilers have a burner, a heat exchanger and 
a blower or pump. New oil fumaces made in Ontario are 
efficient. Oil is delivered by truck and stored in a tank, which 
is usually located in the basement 

Conventional oil fumaces and boilers 

Older, conventional oU fumaces and boilers with a standard 

bnrner have a seasonal efficiency generally ranging from 60 
to 70 per cent. This can be improved by replacing the burner 
with a flame retention unit — usually a more cost-effective 
step than replacing the entire furnace. 

New oil fumaces and boilers 

A typical new oil furnace or boiler has a seasonal efficiency 
rating generally ranging from 78 to 86 per cent. Many of 
these units can be vented through the wall. 

High-efficiency oil furnaces 

Oil furnaces with seasonal efficiency ratings of 90 per cent 
or more are now available. 
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A Word About . , . Upgrading 



An older oil furnace or boiler can often be 
upgraded to over BO' per cent ©fficiency. The 
first step in making a decision about a 
possible upgrade, or replacement, of your oil 
furnace or boiler is to have a qualified service 
technician measure Its steady-state efficiency. 
The technician can explain what should be 
done to increase efficiency and miaintain safe 
operation. The serviceperson can also 
estimate the costs of an upgrade, the remain- 
ing life expec-tancy of the existing equipment 
and the replacement costs. 
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Wood 

Over 90,000 Ontario households use wood as their main fuel 
and a fiirther 200,000 use it as a supplementary source of heat. 

Most of these households are outside large urban areas where 
firewood is usually less expensive than other fuels. Before 
considering converting to wood heat for economic reasons, 
however, you should also take into account the need for 
storage space and the time and effort required to gather and 
pile the wood and tend the fire. (For information on sources 
of firewood, see page 40.) 

The most common approach to wood heating today is a 
wood stove or high-efficiency fireplace installed in the main 
living area of the house. If the house is medium-sized and 
relatively new, this kind of equipment can provide almost all 
the heat needed. If you have an existing masonry fireplace, a 
high-efficiency fireplace insert could be a good option. 

Many advanced wood-burnmg appliances produce one-teoth 
of the stack emissions and one-third higher efficiency than 
those built a decade ago. In addition, many models are 
pleasing to look at and offer all the pleasures of a visible 
wood fire — something you should keep in mind when you 
use the Energy Calculator. 

Older or larger houses may need the additional heating 
power offered by a wood-burning furnace. If your present 
heating system is a forced air furnace that uses a more costly 
fuel, you might wish to consider an add-on wood furnace. It 
is installed beside the existing furnace and the duct work is 
modified so that it can be shared by both furnaces. Combina- 
tion wood/oil or wood/electric furnaces are options for new 
or replacement systems. 
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When shopping for wood-burning equipment, visit several 
wood heat retail stores and discuss appliance selection, 
location and installation with a knowledgeable salesperson. 
Certification under the Wood Energy Technical Training 
program (WETT) indicates that the salesperson and installer 
have been trained in the proper, safe installation and opera- 
tion of wood-burning equipment. 

Always buy wood-burning equipment that is certified 
for safety. Look for equipment labels bearing the names 
Warnock Hersey Professional Services, Underwriters Labo- 
ratories of Canada (ULC) or Canadian Standards Association 
(CSA). It is also preferable to buy equipment that has been 
certified as meeting the U.S. Environmental Protection 
Agency (EPA) or Canadian CSA- B415 emission standards. 



Other Fmis 

Stoves that burn com kernels and pellets made from wood or 
agricultural crops are also now available. Pellets are automati- 
cally fed into the burner and a homeowner simply dials in the 
required temperature on the thermostat. Check the listings on 
page 40 for information on alternative energy choices. 



Elmtmiiy 

Electric resistance systems can consist of a centra! furnace or 
boiler, connected to an air or hot water distribution system, 
radiant panels embedded in the floor or ceiling or a baseboard 
space heating system. Electricity also powers heat pumps. 
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Heat Pumps 

A heat pump is usually an electrically powered system that 
can either heat or cool by transferring heat from one place to 
another. During the heating season, a heat pump extracts heat 
from either the air, ground or water outside the house, and 
transfers it indoors. In the summer the direction of the heat 
pump flow is reversed, extracting heat from indoors and 
transferring it outdoors, to provide air conditioning. Heat 
pumps are sized in tons — 1 ton equals 12,000 British thermal 
units per hour (Btu/h) — and most home models range from 
1.5 to 5 tons. There are three main types of heat pumps: 

Earth energy systems 

Also known as ground source heat pumps, these systems 
remove heat from the ground, ground water or surface water 
and use it to provide home heating. For summer cooling, the 
process is reversed. If desired, earth energy systems can be 
equipped to provide domestic hot water year round. Electric 
resistance heaters may be installed to provide supplementary 
heating for the coldest days. 



Earth Energy System 




Cold air return 



Domestic 
water tank 



Heat pump 



Ground coil piping 
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Air source heat pumps 

These most commonly used heat pumps can provide all the 
cooliog requirements of a home but they need an auxiliary 
heating source during very cold weather. This can either be 
an electric resistance or a fossil fuel unit. 

Bivalent hec^ pumps 

A bivalent heat pump incorporates a gas burner into the 
ootdoor section of an air source heat pump to provide 
efficient cold weather supplementary heat. 



S&larEnmgf 

Like wood, solar energy is a renewable resource. Solar 
heating does not involve the combustion of fossil fuels, so it 
does not produce environmentally harmful emissions. It can 
be as simple as south-facing windows serving as passive 
solar collectors. Passive solar heating is free and should be 
an important consideration in the design of homes. Homes 
built to high levels of energy efficiency and designed to 
make the most use of free solar heating can save hundreds of 
dollars a year on energy bills. 



Deciduous trees shade south ^ "'-^ , Anale of 

windows in summer 



summer sun 



Coniferous trees on 
the north side provide 

Shelter in the winter 




\ Angle of 
winter sun 



Heat gain through window in winter 
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Air CondiUoning Systems 



Two types of units cool an entire house: 
a central air conditioner or a heat pump, if you 
only need to cool two or three rooms, window 
air conditioning units could be your most 
energy-conserving choice. 

CBnffBl C&oiing 

If yoii dedde you want to cool your entire house, you should 
consider which systein to install — central air conditioning or 
heat pump — whOe reviewing your home's heating needs. Page 
20 describes how a heat pump both heats and cools. An air 
conditioner is actualy a heat pump that can only cool. Remem- 
ber, your heating decisions can affect your cooling options. 

Geatml Mir CmMimef m a Fmsea J/r Sysimn 



Return air duct 



Evaporator coil 



Compressor and 
conder)ser coil 




Condensation piped 
to floor drain 



Refrigerant pipes 



Blower 
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Diict Work fm CmtmlMi 

Duct work is geoerally needed to carry cool air throughout 
the house in a central air conditioning system. If you have 
a forced air heating system, as shown, you can usually use 
the same ducts for cooling. If you do not have duct work, 
you can look into installing it or consider new air condi- 
tioning technologies that have been developed for homes 
without ducts. These alternatives are costly so if you are 
considering them, investigate your options with your 
heating/cooling contractor. 



mmgm Units 

Window air conditioners are effective if you only need 
to cooi a specific area of your home — ■ say, a bedroom or 
a kitchen. And they will cost less to install than a central 
air conditioning system. If you don't have duct work, they 
might be your most practical choice. It is important to 
match the capacity of the window air conditioner with the 
size of the area to be cooled. Window units should either 
be covered in winter or, better still, removed to minimize 
heat loss. 



hi . 
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Increase your home's insulation: it 
keeps out both heat and cold 



Install ceiling fans to circulate air 



Open windows in the 
evening and at night 



If you're planning for the long term, 
plant trees that lose their leaves in the 
fall on the east, souft and west side of 
your house 



Close the drapes on south- and 
west-facing windows during sunny 
summer days 



There are several hot water options available 
to you. If you are thinking of changing fuels for 
home heating, you might be able to lower your 
operating costs further by also considering a 
new hot water heater. Checic with your fuel 
supplier for more information. 



SMrage'Type Water MmtBiS 

Most homes have storage-type water heaters in which 
water in a tank is heated by a gas or oil burner or by electric 
elements. Traditional storage heaters have been improved 
with such features as through-the-wall venting for combus- 
tion units and better insulation, 
making them less expensive to 
operate. Units designed to give 
even greater efficiency are now 
appearing on the market. 



Flue 



Hot water 



Fuel supply line 




Heat trap 



Cold water 
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Instantaneous Water Heaters 

Instantaneous water heaters which heat water as needed 
and have no storage tank are available, but not widely. They 
require little space, but they usually cost more than storage- 
type water heaters and more than one unit might be needed 
to meet your needs. For electric instantaneous water heaters, 
upgraded wiring is often necessary. 



Integrated Hot Water Systems 

Systems that combine space and water heating are becoming 
more popular. Some are based on a boiler that provides 
space heating and also heats water. Others are based on a 
storage tank water heater that provides hot water and space 
heating through either a forced air or hydronic distribution 
system. Earth energy systems can also combine efficient 
water heating and home heating or cooling. An integrated 
system usually performs at a higher overall efficiency than 
a separate water heater. 



Solar Water Heaters 

In solar water heaters, energy from the sun is collected by 
solar panels and transferred by circulating fluids to a storage 
tank. These heaters are typically used with an electric water 
heater, or one fuelled by oil, natural gas or propane, which 
acts as a back-up for overcast days. 

Solar collector panels can be mounted on any unobstructed 
roof, wall or ground frame that faces between southeast and 
southwest. Solar water heaters are designed to provide 
between 35 and 75 per cent of your hot water needs, with 
the back-up providing the balance. 
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HeaOiig Sifstams 



Distribution Smtems 



Possible Advantages 



Possible Disadwantages 



Forced Air 

• Rapid heat delivery 

• Compatible with central air 
conditioning, air cleaning, 
ventilation and humidity control 

• Circulates air to each room 

Hydronic 

• Boiler more compact than 
forced air furnace 

• Temperature can be regulated 
from room to roomi 

• Can provide hot water 



Duct work expensive as 
retrofit 

Space required for duct 
work 



IVIay have higher ihstalled 
costs 

No duct work for central 
air conditioning 



Space Heaters 

• Available in a range of models 

and sizes and choice of fuels 

• Convenient for homes with no 
basement or for heating home 
additions 

• Moderate installed cost 

• Can provide room-to-roomi 
(zoned) temperature control 



No due! work for central 

air conditioning 

Will likely require more 
than one unit to heat 
house 

Space heaters not 
currently regulated 
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Energy Source 



Possible Advantages 



Possible Disadvantages 



Natural Gas 

• Currently iowest-pricecl fuel 

• No fuel storage facilities needed 



Not available in all areas 



Propane 

• Wide range of products 
available that can use propane 
or be converted to natural gas 



Storage facilities needed for fuel 
Currently a high-cost fuel 



on 



Some older units can be 
upgraded by replacing burner 

Currently costs less than 
electricity 



Currently costs more than 
natural gas 

Space needed for a fuel 
storage tank 



Wood 

• Renewable resource 

• Can be cost-effective where 
low-cost wood is available 

• Aesthetically pleasing 



Storage area needed for fuel 

Supplementary heating may be 

required 

Requires effort and knowledge 



Electricity 

• No venting needed since there 
is no combustion 

• Compact heating units 



High cost of electricity 

Likely requires 200 amp 
electrical service 



Air Source Heat Pumps 

• Lower operating cost than 
electric resistance heat 

• Also provides cooling 



Requires auxiliary heating 
source during coldest weather 

More expensive to purchase than 
central air conditioning 

Operating noise may disturb 
neighbours 



larth Energy Systems (Ground Source Heat Pumps) 

• Most efficient system * Highest installed costs 

• Low operating costs 

• Can provide hot water 



Supplementary heating usually 
needed 



Requires suitable site for ground 
or water loop 
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Cooling systems 



^^^^^^^^^^^^^H 


^^^^^^^^^^^^^1 


Possible Advantages 


Possible Disadvantages 


1 Room Air Coriditioning 


; 


; • Duct work not required 


• Will likely increase interior noise 


• Can target area to be cooled 


• Limited cooling 


• Low installed cost 

• Portable 


• Must be removed or covered in 
winter to minimize heat loss 


IJP 


• Obstnjcts window 


*■■ Central Air Conditioning 




• Easily added to forced air system 
to cool and dehumidify whole 
house 


• Duct work expensive as retrofit 

• Might disturb neighbours 


I 


• More expensive than room air 

eonditioners ; 


Heat Pumps 




• Also provides heating 


• Higher installed costs than 
L central air conditioning 
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Hot Water Heaters 



Possible Advantages 



Natural Gas 

• Currently lowest-priced fuel 

• Faster recovery time than 
electric 



Possible Disadvantages 



Natural gas not available in 
all areas 



Propane 

• Faster recovery time than 
electric 

• Equipment can be converted to 
natural gas 



Higher operating cost 



Oil 

• Fastest recovery time 

• Smaller tank 

• Less expensive than electricity 
at current prices 



More costly than natural 
gas at current prices 

Higher equipment costs 



Electric 

• No venting need because there 
is no combustion 

• Tank can be located almost 
anywhere 



High operating cost 
Slower recovery time 



Earth Energy System 

• Low operating cost 



Only practical where earth 
energy system is used for heating 



Solar 

• Renewable energy source 

• No-cost fuel 



Requires back-up with 
conventional fuel 

High equipment costs 



Integrated Hot Water Systems 

• Only one system to purchase 
and maintain for both home 
and water heating 

• May provide higher water 
heating efficiency 



A breakdown may disable 
both home and water heating 



Reolacina Your Svstem 



You've looked at all your options, considered 
the pros and cons of different equipment and 
fuels and compared installation and operating 
costs in the Energy Calculator. Now you're 
ready to replace your existing system. It's time 
to select a contractor. 



I. Look for a registered comtractor 

Your contractor will supply and install your equipment. 
Installation of fossil -fuelled appliances must be performed 
by a contractor who is registered with the Fuels Safety 
Branch, Ontario Ministry of Consumer and Commercial 
Tlelations, and must pass appropriate inspectio'ns. Proper 
installation is essential for the safe, efficient and economical 
operation of your system. 

Electric equipment must be iostalled by a licensed electrician. 

In the case ol wood healing MSlems, look for rcgfstrntioii 
v\ilh the Association of Wood Energy TcchnicianN of On- 
tario, For earth energy systems, look for accrcditalion by llie 
Canadian Earth Energ\ Association (CliE'X) and insist on 
contbrmancc v\itii current CEEA cnck)rscd installalion 
practices and all environmental regulations. 



2. Get estimates from several contractors 

Prices cao vary significantly among contractors. Ask each 
firm for a written statement covering the following items: 

• the total cost and a listing of all necessary work including 
improvements to the existing system and the provision of 
combustion air if applicable 

• tieat Joss/gain analysis (see item 4) 
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* the size and seasonal efficiency of the unit 

• responsibility of the contractor or the homeowner for: 

- obtaining permits and paying related fees 

- removing and disposing of old equipment 

- arranging for such things as installation of gas supply 

- arranging necessary inspections 

• a work schedule and completion date 

* guarantees, warranties and service contracts 

• terms of payment 

* evidence of registration with the Fuels Safety Branch 
of the Ontario Ministry of Consumer and Commercial 
Relations, the Association of Wood Energy Technicians 
of Ontario, the Canadian Earth Energy Association and/ 
or an electrician's licence as appropriate. 

3, Make your selection 

Use costs (both installed and operating), work schedule, 
warranties and service as the basis for your decision. 

Ask the contractors you are considering for references, and 
don't be shy. Ask previous customers what they think about the 
contractors, fuel suppliers and the options you are looking at. 



4. Choose the right size equipment 

In order to correctly size new heating and cooling equip- 
ment, your contractor must analyze how much heat is lost 
from your home in winter and gained in summer. Ask for 
this heat loss/gain analysis in writing, including the method 
used to do the calculation. This calculation should take into 
consideration the size of your house, its level of insulation 
and the condition of windows and doors. If the heat loss and 
gain is significant and you haven't already taken steps to 
increase the energy efficiency of your house (see page 4), 
now is the time to do it. 



Avoid the temptation to simply choose the same size equip- 
ment that already exists in your house without doing a heat 
loss/gain analysis. Your home has likely been altered over 
the years and the system might even have been the wrong 
size at the start. An oversized unit wit! usually operate below 
its best efficiency, and both oversized and undersized units 
can adversely affect the comfort of your home. 

If you are installing an air source heat pump, keep in mind 
that Ontario homes have heavier heating than cooling 
demands. The rule is to size the heat pump based on cooling 
rather than heating needs so that it isn't oversized for the 
cooling job it has to do. 



Changing Your Water Heater 

Size is an important consideration when selecting new hot 
water equipment. The larger your family, the more hot water 
you need. By practising water conservation — for example, 
by installing energy-efficient showerheads and aerators on 
taps and using cold water in your washing machine — you 
can substantially reduce your hot water usage. The tables on 
the next two pages will help you work out your total house- 
hold hot water consumption and choose the right size tank 
for your household needs. 
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Your famiiy's Dain, «:■;-■ .y. 



*i 



ij 



%t' 



Litms 


GBtlons 






Bath (1/2 full) 34-43 


8-10 


Dislhwasher* 42-65 


9-13 


Dishwashing by hand* 7-16 


1.5-3.5 


Whirlpool bath 


400'-1200 
15 


90-270 


Personal yse (per person, per day) 
(other than baths and showers} 


4 


Clothes (per load) 

hot wash/warm, rinse 
hot wash/coJd rinse 
warm wash/cO'ld rinse 
coldl wash/cold rinse 


135 
87 

41-54 


30 

19 
9-12 
















Shower (with standard showerhead) 

5-nninute shower 54 

lO-minute shower 110 
15- mi mute shower 160 


12 
24 
36 




Shower (with enjergy-efficient showerhead) 




5-minute shower 
1 0-minute shower 
1 5-minute shower 


13 
27 
40 


3 
6 
9 





Source: Ontario Hydro 

* A fully loaded dishwasher is likely to use less water 
per dish than if the dishes are washed by hand. 
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Chome The RlgM Size Water Meata 



Tank Capacity 


Family Size 


House Characteristics 




Electric* hot water tank . . . 


1 


135 litres 


up to 2 


Vacation cottage or similar, H 


(30 gallons) 




no dishwasher or automatic 
clothes washer. Low hot water use 


iSOIrtres 


up to 3 


Up to 3 bedrooms, 2 bathrooms, 


(40 gallons) 




moderate use, automatic 
dishwasher or clothes washer 


270 litres 


4-7 


2 or more battirooms, 3-5 bedrooms, 


(60 gallons) 




normal use, automatic dishwasher 
and/or clothes washer 


Gas** hot water tank . . . 


1 


150 litres 


up to 3 


Up to 3 bedrooms, 2 bathrooms, 


(40 gallons) 




moderate use, automatic dish- 
washer and/or clothes washer 


190 litres 


up to 5 


Up to 4 bedrooms, 2 bathrooms, 


(50 gallons) 




moderate use, automatic dish- 
washer and/or clothes washer 


225 litres 


up to 8 


2 or more bathrooms, 3-5 bedrooms, 


(60 gallons) 




normal use, automatic dishwasher 
and/or clothes washer 


Oil** hot water tank . . . 




120 litres 


up to 8 


Can handle very heavy use 


(32 gallons) 




. 


* Sized in Imperial g^tons 






** SizM In us gallons 


.■■L 


JHHHL. 



38' Home Heating & Cooling 



imtallinga Mot Wat&r Tank 

i. Call your local fuel supplier or contractor 

Ask for the efficiency ratings of the models you are 
considering (see also the Efficiency Rating section, page 48). 
When you have selected a unit just big enough to meet your 
household needs, your fuel supplier or contractor can arrange 
for a qualified serviceperson to install the water heater. 

2. Save on your hot water bill 

If you have an electric hot water tank, wrap it in an insulat- 
ing jacket. Make sure the jacket is certified for use on your 
heater and is properly installed. 

Insulate both the hot and cold water lines within two metres 
of the tank and consider installing a heat trap (see diagram, 
page 26). Be careful not to insulate the pipes within 15 cm 
of the flue of a fossil-fuelled tank. 
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Information 



Often the most difficult part of any project is 
getting started — knowing where to get advice 
and information. 



i. Energy Conservation and Efficiency 

This guide is one of a series of free publications produced by 
the Ministry of Environment and Energy to help consumers 
make informed decisions about home energy matters. 
Other booklets in this series include: 

Energy-Efficient Appliances and Lighting 
Energy-Efficient Windows and Doors 
Energy-Efficient Resale Homes 

Other Ministry of Environment and Energy publications that 
will help you make your home more energy-efficient and 
save on your energy bill are: 

Improve Fireplace Efficiency 
Caulk and Weatherstrip 
Insulate Basements 
Cut Your Energy Bills Up to 20% 

For free copies of these publications and information on 
Ontario's Energy Efficiency Act, contact: 

Ontario Ministry of Environment and Energy 

Consumer Publications 

Telephone in Toronto: 327-1234 

Outside Toronto call toll-free: 1-800-ENERGYl 
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Energy, Mines and Resources Canada also offers a variety of 
free publications on home energy conservation and effi- 
ciency. To obtain them, write to; 

Energy Publications 

Energy, Mines and Resources Canada 

15th Floor, 580 Booth Street 

Ottawa, Ontario KIA 0E4 

Telephone in Toronto: 973-5814 

2. Energy Sources and Fuels 

If you have any further questions about fuel or equipment 
choice, contact the following: 

Electricity 

Ontario Hydro has a selection of free publications on home 
energy conservation and efficiency. For more information, 
call Ontario Hydro toll-free throughout Ontario at 1-800- 
263-9000 or call your local municipal electric utility. 

For information on earth energy systems contact: 

Canadian Eartli Energy Association 

2978 Barlow Crescent 

R.R. I, Dunrobin, 

Ontario KOA ITO 

(613) 832-1854 

Natural Gas 

For more information, contact your local natural gas utility. 

Propane 

Contact your local propane dealer or: 
Propane Gas Association of Canada 

1155 North Service Road West, Unit # 11 
Oakville, Ontario L6M 3E3 
(416) 827-8505 



Oil 

Contact your local heating oil supplier or: 
Canadian Oil Heat Association 
115 Apple Creek Blvd., Suite 208 
Markham, Ontario L3R 6C9 
(416) 946-0264 

Solar Energy 

Renewable Energy Teclinologies. ■ 
Energy, Mines and Resources Canadla 
9th Floor, 580 Booth Street 
Ottawa, Ontario KIA 0E4 
(613) 996-6220 

Solar Energy Society of Canada Inc. (SESCI) 

301 Moodie Drive, Suite 420 

Ottawa, Ontario K2H 9C4 

(613) 596-1067 Fax (613) 596-1120 

Wood 

For information on wood suppliers check the Yellow Pages 
under firewood. For information on cutting your own firewood, 
contact your local Ministry of Natural Resources office. 

3. Future Fuel Costs 

Energy cost forecast information is available from the 
Ontario Ministry of Environment and Energy at the phone 
number given on page 38. 
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4. Home Air Quality 

For irtformatioji on biological ajid chemical contamiDants io 
the home, request a copy of: 

Breathe Easy, a Resource Guide to "Clean Air" and 
Housing and Air Quality Checklist for the Home from 

Caeadian Housiiig Informatioii Centre 

Canada Mortgage and Housing Corporation 
700 Montreal Road 
Ottawa, Ontario KIA 0P7 
(613) 748-2367 

For more information on ventilation and humidity control, 
contact the Ministry off Environment and Energy (phone 
number on page 38) for a free copy of: 

Provide Fresh Air and Control Humidity in a Tighter House 

5. Home Heating Safety 

For information on the use of natural gas, oil or propane 

contact your local fuel supplier or: 

Fuels Safety Brancli 

Ontario Ministry of Comsunier and Commercial Relations 

4th Floor, Shipp Centre West Tower 
3300 Bloor Street West 
Etobicoke, Ontario M8X 2X4 

(416) 234-6030 

For electrical safety and inspection information, contact your 
local Ontario Hydro tospectioD Office or call 1-800=263=9000. 

For information on wood safety, contact your municipal 
building or fire department, or a WETT certified retailer, 
installer or chimney sweep. For further information, contact: 

Canadian Wood Energy Institute 
24 Lake Street, P.O. Box 160 
lOllaloe, Ontario KOJ 2A0 
(613) 757-3600 
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Here is a quick review of terms you'll come 
across in this guide and in talks with your 
contractor, local utility or fuel supplier. 



Air source heat pump - a heating/cooling unit that transfers 
heat in either direction between the air outside a home and 
the indoors. 

Air supply for combustion - the air a furnace, boiler or 
space heater requires to bum fuel. 

Annual fiiel utilization efficiency (AFUE) - see the 

Efficiency Ratings section, page 46. 

Aquastat - a thermostat that controls the water temperature 
in a boiler, 

Boier - the heating unit used with a hot water (hydronic) 
distribution system. 

British thermal units per hour (Btu/h) - a unit of heat used 
to measure the heating capacity of heating equipment. 

Central air conditioner - a unit that cools an entire house 
by removing heat from the inside air and releasing it outside. 

Coefficient of performance (COP) - see the Efficiency 
Ratings section, page 46. 

Controls - devices such as a thermostat that regulate a 
heating or cooling system. 

Conventional gas furnace or boiler - a gas heating unit 
with an annual fuel utilization efficiency (AFUE) less than 
70 per cent. It exhausts through a masonry chimney or metal 
"B" vent.: 

Cost-eflfective heating/cooling system - one that produces 
good value for money after all costs (purchase, installation, 
financing and energy charges) are considered. 
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Distriliiitioii systeiii - the component of a heating or 
cooling system that delivers warmed or cooled air, or 
wanned water, to the living space. 

Domestic hot water - hot water used for household 
purposes. 

Earth enei^y system (groimd' iource heat pump) - a heat 
pump that removes heat from the earth or pound water in 
cold weather and transfers it to the house through an 
underground piping system. The process reverses in warm 
weather and heat is transferred to the ground. 

Electrical resistance heating - heat produced by passing 
electricity through a resistor. 

Energy efficiency ratio (EER) - see. the Efficiency Ratings 
section, page 46. 

Energy ffaclor (EF) - see the Efficiency Ratings sectioB,: 
page 46. 

Flame retention head burner - a higher-efficiency burner 
in an oil furnace. It produces a hotter flame and operates with 
a lower air flow, thus reducing heat loss up the cMjiiney. 

Forced air - a distribution system in which a fan circulates 
air from the heating or oooling unit to the rooms through a 

ne'twork of ducts. 

Fossil ftiel - a naturally occurring carbon or hydrocarbon 
fuel such as natural gas, propane and oil, formed by the 
decomposition of prehistoric organisms. 

Furnace - a heating unit that uses a forced air distribution 

system. 

Ground source heat pump - another terra for^an earth 
energy system. 

Heat exchanger - a structure that transfers heat from the hot 
combustion gases in a furnace to the circulating household 
air or, in a boiler, to the circulating hot water. 
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Heat recovery ventilator (HRV) - a device used in central 
ventilation systems to reduce the amount of heat that is lost 
as household air is replaced with outside air. As fresh air 
enters the house, it passes through a heat exchanger heated 
by the warm outgoing air stream and is preheated. 

Heating seasonal performance factor (HSPF) - see the 

Efficiency Ratings section, page 46. 

High-efficiency (condensing) furnace or boiler - a heating 
unit with an annual fuel utilization efficiency (AFUE) of 90 
per cent or more. It has a second stainless steel heat 
exchanger that removes additional heat from exhaust gases. 
Water vapour condenses as the exhaust cools. The unit vents 
through a narrow plastic wall pipe instead of a chimney. 

Hot water distribution - see hydronic system. 

Hydronic system - a distribution system in which hot water 
is circulated thr{)ugh a network of pipes to radiators, wall 
panels or an under-floor heating system. 

Installed cost ~ the total of the purchase price and the 
installation costs of equipment. 

Instantaneous water heater - a device that heats water as 
required but does not store it. The unit is usually located near 
the point of use. 

Kilowatt - a unit of electrical power used to measure the 
heating capacity of electric equipment. One kilowatt (kW) 
equals I, ()()() watts (W). 

Mid-efficiency natural gas or propane furnace or boiler - 

a gas heating unit with an annual fuel utilization efficiency 
(AFUE) of 78 to 82 per cent. Most models exhaust through 
the basement wall. 

New oil furnace - has flue gases that may be exhausted 
through a chimney or a side wall vent. Efficiencies (AFUE) 
range from 78 to 86 per cent. 
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R-2000 - an energy efficiency standard for new homes under 
a voluntary government-industry program. Builders meet the 
standard by offering an integrated package of upgrades. The 
package includes high insulation levels, air-tightness, heat 
recovery ventilation and efficient heating/cooling systems. If 
a home meets all the requirements of the program, including 
an actual test of the house after it is built, it is certified as 
meeting the standard. 

Retrofit - replacement of one or more components of an 
existing system. 

Seasonal efficiency - a performance rating that considers the 
heat (or 'cool') actually delivered to the living space, the 
total energy available in the fuel consumed, and the impact 
the equipment itself has on the total heating or cooling load 
through an entire heating season. HSPF, AFUE, SEER and 
EF are seasonal efficiency ratings. (See also the Efficiency 
Ratings section, page 46.) 

Seasonal energy efficiency ratio (SEER) - see the 

Efficiency Ratings section, page 46. 

Setback thermostat - a 

programmable thermostat 
with a built-in timer. You can 
adjust it to vary household 
temperature automatically. 

Space heater - a heating unit that supplies heat directly to 
the room where it is located and is not connected to a 
distribution system. 

Steady-state efficiency - see the Efficiency Ratings section, 
page 46. 

Storage-type water heater - a tank that heats and stores hot 
water. 

Ton - a measure of the cooling capacity for central air 
conditioners and heat pumps. (1 ton = 12,000 Btu/h) 

Watt - see kilowatt. 



..A^,,^ 
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Efficiency Ratings 



Before you use the Energy Calculator tables, 
take a few moments to familiarize yourself with 
the efficiency ratings you'll find on various 
pieces of equipment. 



Heating Equipment 

Boilers and Furnaces 
Rating to look for: AFUE 

The annual fuel utilization efficiency (AFUE) of furnaces 
and boilers measures their performance over a typical 
heating season. It takes into account things like on-and-off 
cycles and heat loss through the chimney or vent, and is the 
most useful furnace and boiler rating available. The higher 
the rating, the more efficient the unit. 

There is a second efficiency rating for furnaces and boilers 
and it is known as a steady-state efficiency. It is higher than an 
AFUE rating but it's not as helpful. It measures the equipment's 
performance after it has been running a short while and all 
components have reached their normal operating temperature. 
The steady-state efficiency of furnaces and boilers is arrived at 
by comparing the amount of heat that's available in the fuel to 
the amount they can convert into usable heat. 



An example of 78% AFUE 

22 units lost as hot gases, water 
vapour, pilot light heat and heated 
air up the chimney 

100 units of energy purchased 



^ 



Net 78 units of usetil 
heat after off-cycle 
losses deducted 



Annual fuel 
utilization efficiency - 
(AFUE) 



Amount of heat reaching Heat loss 

the house during operation during off cycle 

Amount of heat available in fuel 
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Wood-Burning Appliances 

Advanced equipment which is certified as meeting the EPA 
or CSA-B415 emissions standard exceeds 60 per cent and 
averages 70 per cent efficiency. Conventional wood-burning 
appliances which are not certified as low emission average 
50 per cent efficiency, with the range being 35-70 per cent. 
AJthoogh some wood-burning equipment is specifically 
certified for efficiency, most is not. 

Also keep in mind that most wood-burning appliances are 
manually operated, not automatic, and so the practices of the 
operator will affect the efficiency actually achieved. 

Heat Pumps 

Ratings to look for: COP, HSPF 

Earth energy systems are rated for heating efficiency by 
comparing them to electric resistance heat. The measurement 
used is called the coefficient of performance — COP — and 
is arrived at by dividing the heat output by the energy input. 
Since the COP of an electric resistance heater is 1.0 — which 
means that the same amount of energy that goes into it as 
electricity comes out as heat — any rating higher than 1.0 
means that for the same amount of electricity going in, more 
heat comes out. Look for a COP of 3.0 or more at 10°C 
entering water temperature. 

The heating efficiency rating for an air source heat pump is 
called the heating seasonal performance factor (HSPF). This 
is arrived at by dividing the total heat provided during the 
season (in Btu) by the total energy consumed by the system 
(in watt-hours). The higher the rating, the more efficiently 
the heat pump operates over the entire heating season. Lx)ok 
for a HSPF of over 5.9. 
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Cmllng E^mpmmt 

Air Conditioners and Air So'orce Heat Pumps 
Rating to look for: SEER 

A SEER rating, which stands for seasonal energy 

efficiency rating, tells you the cooling energy efficiency of 
air conditioners and air source heat pumps. A SEER rating is 
arrived at by dividing the total cooling provided duriLng the 
season (in Btu) by the total energy consumed by the system 
(in watt-hours). In general, SEERs for new central air condi- 
tioners and air source heat pumps currently range from 9 to 
15. The minimum requirement in Ontario is 9.0. For room 
air conditioners, the range is 6 to 12. 

Earth Energy Systems 

Rating to look for: EER 

If you want to know how efficiently an earth energy system 

can cool, look for the letters EER, which stand for energy 

efficiency ratio. EER ratings are arrived at by dividing the 

cooling output of the ground heat pump (in Btu/hour) by the 

power input (in watts). Look for an EER of at least 10.5. 

Mil' Water E^mpmmt 

Storage-type Hot Water Heaters 

An energy factor (EF) is used to rate the energy efficiency 
of storage-type hot water heaters. Both on-cycie efficiency 
and off-cycle losses are taken into acoount, which makes it a 
seasonal rating. The higher the EF, the more efficient the 
unit. You can expect the following energy factor ranges for 
new storage-type water heaters: 

• gas 0.56 to 0.86 

* electric 0.87 to 0.98 

*■ oil 0.53 to 0.65 

A storage-type water heater added to an earth energy system 

will have an energy factor of 2.7 to 3.1. 
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step 3: Determine Your Optionsi 




Tony and Sue live in Scarborough, Ontario. They own a 1,700 sq. ft. 
detached home tliat was built in the 1 950s., It has a natural gas furnace 
and water heater. The furnace is old and needs to be replaced. 

After reading this guide, Tony and Sue agree that they have a number of 
alternatives for replacing their furnace. 'They decide not to install central 

air conditioning. 

The couple use Method 1 and identify their heating zone as Zone 1 and 
their home as a detached house (pre-1975) approximately 1,500 sq. ft. 
They use Table 1 to find out what the annual heating energy bill should 
be for their type of home heated by an older natural gas furnace. 
Looking across the Zone 1 row in their house type, they read: • — 

Next, they turn to Table 2 to comp.are annual cO'Sts of several new heating 
options. Looking across the row of figures for the same house type and 
zone, they read: ® 

They decide not to consider switching to another fuel. 

Tony and Sue then check the installed cost ran,ge figures at the bottom of 
each column on Table 2. This covers the cost of replacing an existing gas 
furnace with another, with no gas. piping required. They read: •-- 

The couple decide to get quotes on mid-efficiency and high-efficiency 

gas furnaces to see how their actual installed costs compare.. As soon as 
they can weigh these costs against the annual energy costs of the two 
options, they can ■then make their final choice. 



J§hn & Mary: Methoti 2 

John and Maiy hve just south of Ottawa with their two children. They 
own a 2,000 sq. ft. two-storey detached home that was built in 1980. It 
has electric baseboard heat and an electric water heater. The couple 
want to see if they can reduce their energy costs. 

After read.ing this guide, 'they realize that switching to another fuel will 
require the installation of a dislri_bution system. Natural gas is not avail- 
able in their area. They decide to investigate propane and oil as fuels, and 
forced air and hot water as distribution systems. Their neighbours heat 
thek home with wood at no cost for the wood, but John and Mai"y decide 
that wood heating is not practical for their lifestyle. They also decide .not 
to install central air conditioning. 

The couple decide to use Method 2 to calculate costs. Their annual 
electricity bill is $3,450, so diey estimate their heating cost at $2,070 
(60 per cent of $3,450). They also check their' fuel rates and find that 
they ai-e close to those shown in the tables. Turning to Table 1 they find 
that their heating cost of $2,070 puts them_ midway between the Zone 1 
and ,Zone 2 rows for their house type. • 

Next they review their options in Table 2. Looking across the Zone I and 
Zone 2 rows for their house, they figure out improvements that different 
options might make to their annual heating costs by taking an average 
between tlie Zone 1 and Zone 2 figure,?.. 



Aniiuai Energy Cost Zone 1 

Mid-efficiency propane furnace or boiler $1,640 

High-efficiency propane furnace or boiler ]„,420 

Oil furnace or boiler 1,000' 



Zone 2 Average 

$2,030 $1,835 

1,760 1,590 

1,230 1,115 



The couple also note on Table 3 that a ground source heat pump 

would heat and cool their house for $865, so they decide to • 

investigate this option. 

Because the installation of a distribution system can be highly variable, 
Joh,n and Mary decide to get quotes for the installa.tion of the folJO'Wing: 

/ oil furnace with duct work 

/ oil boi,ler with water pipes and radiators 

/ earth energy system with duct work 

They are careful to specify that they want the inteiior completely 
refinished where required after installation of the distribution system. 
They also specify that landscape repairs must be included in the cO'St of 
the earth energy system installatio'n. 

John and M.ary also note from Table 4 that they could save money on 
water heating costs either by ,adding a solar system to their electric tank, 

switching to oil, or heating their water wi'th ,an earth energy system. # - 
They decide to get prices for these options at the same time. 

With actoal installed costs to weigh against the annual energy costs 
of the various options, they can then make their final choice. 



1 



Aimual Heating Costs 
for Older Systems ($} 



Electric 

Resistance 

100% 



Natural 

Gas 

Furnace or 

Boiler 



Oil 

Furnace 
or Boiler 



Propane 
Furnace 
or Boiler 



Efficiency 6:3%AFUE 65%AFUE 63%AFUE 



2 



Annual Heating Cests 
for New Systems {$} 



Electric 
Resistance 

10iO% 
Efficiency 



Natural 

Gas 

Furnace 

80i% AFUE 



natural Gas 
Furnace 
or Boiler 

93% AFUE 



Hiuss Type loie 



House Type 



Town or Row 
Inside Unlit 
1 ,,000i sq. ft. 

Semi-Detached 
1,200 sq.ft. 



Detached Hoose 1 
2,000 sq.ft. 2 

3 



680 
910 
1140 



1250 
1710 
2160 



1820 
2280 



2730 



360 
460 
560 



600 
80>0 
990 



840 
1040 
1230 



Older Detacheti 1 2510 

House (pre-1975) 2 3190 

1.,500Sq.Fi 3 3760 



1130 
1420 

1660 



520 
810 



880 
1180 
1470 



12,50 
1540 
1840 



1690 
2130 

2500 



820 
1070 
1320 



1440 

1940 
2440 



2070 

2560 
3060 

2810 
3560 
4180 



Town or Row 
Inside Unit 
1,000 sq.ft. 

Semi-Detachedl 
1,200 sq.ft. 



DetachedrHouse 
2,000 sq. ft. 



Older Detached 
House (pre-i 975) 
1,500 sq.ft. 



Installed Cost Range ($) 



910 
1140 



1250 

1710 
2160 



1820 
2280 
2730 



2510 



300 
380 
450 



490 
640 
790 



680 
830 
980 



270 
330 
400 



430 
560 
690 



BOO 
730 
860 



Furnace 

or B'Oiler 
B3% AFUE 



420 
630 
650 



Propane 

Furnace 

or Boiler 

80 % AFUE 



660 
860 
1050 



m 



1150 
1540 
1940 



Propane 

Furnace 

or Boiler 

93% AFUE 



580' 
750 

920 



1000 

1340 
1680 



Wood 

Stove 

(Conventional' 

50%Eff. 



370 
470 
560 



Wood 

Stove 

(Advancecl) 

70% Eft. 



280 
350 
420 



1000 
1230 



1640 

2030 



1420 
1760 



1460 



2430 



2100 



910 



790 



1340 



3190 
3760 



1140 
1330 



sso 

1150 



16i0 

!P0 



2230 
T820" 
3310 



1930 



2440 
2860 



Fiufnace 
Boiler 



2000i=2700 



2700-3600 



3500-4500 



45m-550Qi 



1600-2500 
3500-4500 



3000-3700 
4500-5500 



. 3700-4600 

5500-6500 



610 
810 

1010 



860 
1050 
1250 



460 
600 
740 



630 
770 
910 



1150 



340 



1450 

1690 



1050 
1230 



2400-2800 



2600-3000 



3 



Annual Heating and Cooling 
Costs for New Systems ($) 



House Type Zone 



Town or Row 


1 


Inside Unit 


2 


1,000 sq.ft.. 


3 


Seml-D'etached 


1 


1,200 sq.ft. 


2 




3 



D'etachecl House 1 
2,000 sq. ft. 2 



Older D-etached 1 

House (pre-1975) 2 
1 ,500 sq. ft. 3 



Air Corid lioncr 

9ybER 
Cooling Only 



40 
40 
2D 



90 

60 
40 

120 
100 
60 



160 
120 
80 



Air Conditio>ner 

9 SEER & 

Natural Gas 

Furnace 

80% AFUE 



350 
410 
470 



580 
700 
830 

800 
930 
10SO 



1070 
1260 
1400 



Air Conditioner 

9 SEER & 

Natural Gas 

Furnace 

" 93% AFUE 



310 
370 

420 



520 
620 
730 

720 
820 
920 

950 
1110 
1230 



Air Conditioner 
9 SEER & 

Oil 

Furnace 

83% AiFUE 



460 
570 
670 



Air Conditioner 
9 SEER & 

Propane 

Furnace 

80% AFUE 



710 
890 
1070 



Air Conditioner 

9 SEER & 

Propane 

Furnace 

93% AFUE 



All 

Electric 
Heat Pump 
9 SEERS 
6.5 HSPF 



790 
1000 

1200 



1120 
1320 
1520 



1500 

1810 

2050 



1240 
1610 
1970 



1770 
2130 
2490 



2390 
2940 
3390 



620 
780 
930 



1090 
1400 
1710 

1550 
1860 
2160 



2090 
2560 
2940 



400 

510 
620 



750 
960 
1170 



108D 
1300 
1500 



1480 
1800 
2060 



Earth 

Energy 

System 

,2.7 OOP* 



300 
370 
440 



4 



Annual Water Heating Costs ($) 



Earth Electric WafuralGas Oil 

Energy 0.89 0.57 0.57 

System Energy Energy Energy 

2.7 COP* Factor factor Factor 



550 
690 
840 



Installed Cost Range ($) 1600i-2400 

* See notes on efficiency ratings, page 47. . 



3700-4900 



4400-5800 



3300-4700 



4700-5900 



5400-6800 



4500-6000 



790 
940 

io7o' 



1080 
1300 
1470 



People ill 
Household 



6000-12000 



Propame Solar 
0.57 with 

Energy Electric 

Factor Back-up 




Installed 300-500 300-400 
Cost (add-on 

Range ($) to EES) 



600-900 



500-700 2500-3200 
(not incl. 
fuel tank) 



Honthlv not available 4-6 
.-icniahS) 

See notes on efficiency ratings, page 47. 



4-16 



4^16 



10 



noi 
available 



*^ ^ee Notes on paclc 



